Cloning and functional characterization of an enzyme from Helicobacter pylori that catalyzes two steps of the methylerythritol phosphate pathway for isoprenoid biosynthesis.
The methylerythritol phosphate pathway for isoprenoid biosynthesis is an attractive target for the design of new specific antibiotics for the treatment of gastrointestinal diseases associated with the presence of the bacterium Helicobacter pylori since this pathway which is essential to the bacterium is absent in humans. This work reports the molecular cloning of one of the genes of the methylerythritol phosphate pathway form H. pylori (ispDF; HP_1440) its expression in Escherichia coli and the functional characterization of the recombinant enzyme. As shown by genetic complementation and in vitro functional assays the product of the ispDF gene form H. pylori is a bifunctional enzyme which can replace both CDP-methylerythritol synthase and methylerythritol cyclodiphosphate synthase from E. coli. Designing inhibitors that affect at the same time both enzyme activities of the H. pylori bifunctional enzyme (i.e. by disrupting protein oligomerization) would result in more effective antibiotics which would be able to continue their action even if the bacterium acquired a resistance to another antibiotic directed against one of the individual activities. The bifunctional enzyme would be an excellent target for the design of new, selective antibiotics for the treatment of H. pylori associated diseases.